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[57] ABSTRACT

New carbamates of the formula

O
R, R, 0
O O ; | 1 R,
O—CH—{CH,),—CH—0—C—NZ
RZ

(1),

are disclosed,

wherein

R,represents an alkyl group having 1 to 4 carbon atoms,
a haloethyl group or an alkenyl group having 3 to 4
carbon atoms,

each of R, and R;represents a hydrogen atom, a methyl
or ethyl group, |

R, represents a hydrogen atom or a methyl group or

R; and Ry, if 7 15 O, together represent the radical
—CH,—CH,—CH,—CH,—, and

nis O, 1 or 2.

These compounds are useful as pesticides, especially for
the control of insects and pests of the order Acarina;

- they are also useful for regulating plant growth.

16 Claims, No Drawings
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(4-PHENOXY)-PHENOXY-ALKYL(OR
CYCLOHEXYL) CARBAMATES

The present invention provides new carbamates, a 5
process for their manufacture and a method of using

them in pest control and for regulating plant growth.
The carbamates of this invention have the formula I

0
g . F P o3
O—CH—{CH,),—CH—0—C—NZ{
RZ

@, 10

R

wherein 15

R, represents an alkyl group having 1 to 4 carbon atoms,
a haloethyl group or an alkenyl group having 3 to 4
carbon atoms, |

each of R,and R, represents a hydrogen atom, a methyl
or ethyl group,

R, represents a hydrogen atom or a methyl group or

Riand R, if n is O, together represent the radical —CH-
Z—CHZ“CHZHCHZH! and

nis 0, 1 or 2.

Haloethyl is to be understood in particular as mean-
ing chloroethyl.

The alkyl and alkenyl groups represented by R, can
be straight-chain or branched. Examples of such groups
are: methyl, ethyl, propyl, isopropyl, n-butyl, iso-butyl,
sec. and tert. butyl, and allyl.

Preferred compounds on account of their action are
those of the formula I, wherein R, represents a methyl,
ethyl or allyl group, R, represents a hydrogen atom, a
methyl or ethyl group, each of R; and R, represents a
hydrogen atom or a methyl group, but preferably a 33
hydrogen atom, and »n is O or 1, preferably O.

The compounds of the formula I are obtained by
methods which are known per se, for example as fol-
lows: |

20

25

30

2
In the formulae (II) to (VIII), the symbols R, R;, R,
R, and n are as defined for formula (I) and X represents

halogen, in particular a chlorine or bromine atom.

Examples of suitable bases are tertiary amines, such as
trialkylamines. In process B, catalytic amounts of 1,4-
diazabicyclo-(2,2,2)octane for example or tertiary
amines are added. Processes A, B and C are carried out
at a reaction temperature of —5° to + 120° C (process A
preferably in the temperature range from 10° to 110° C,
process B from 10° to 90° C, and process C from 10° to
60° C), at normal pressure and in the presence of inert
solvents and diluents. |

Examples of suitable solvents or diluents are: hydro-
carbons, such as benzene, toluene, hexane, heptane;
ethers, such as diethyl ether, dimethoxyethane, dioxane;
pyridine, and esters, for example ethyl acetate.

The starting materials of the formulae Il and V are
known compounds or they can be prepared analogously
to known methods described in the literature.

The compounds of formula I are suitable for control-
ling a variety of animal and plant pests, particularly for
combating members of the order Acarina of the fami-
lies:

Ixodidae, Argasidae, Tetranychidae, Dermanyssidae,
and 1nsects of the families: Acrididae, Blattidae, Gryl-
lidae, Gryllotalpidae, Terrigoniidae, Cimicidae, Pyrr-
hocoridae, Reduviidae, Aphididae, Delphacidae,
Diaphididae, Pseudococoidae, Chrysomilidae, Coc-
cinellidae, Bruchidae, Scarabaeidae, Dermestidae,
Tenebrionidae, Curculionidae, Tineidae, Noctuidae,
Lymantriidae, Pyralidae, Galleridae, Culicidae,
Tipulidae, Stomoxydae, Muscidae, Galliphoridae,
Trypetidae, Pulicidae. The compounds of formula I
are also suitable for regulating plant growth, for ex-
ample as fruit abscission agents.

The pesticidal action can be substantially broadened
and adjusted to prevailing conditions by adding other
insecticides and/or acaricides.

O~ A)
R, R; O
| | | R, base
~ TOCHr¢CH,),~CH—O0H + X=C~N__—=>(])
R
an ap
-0 B)
R4 R; :
| | wherein
O—CH~¢CH,),~CH—OH + O0==C=N—R, ~——=>(I) R,=H
(1) (V)
O )
R4 R;
" | _Ci
O—CH~CH,),—CH—OH + 0=C_ —>
Cl
V) (VI) |
O
R, R, R,
| | /
o—CH.-(CH,),,-CH—-o-—h:—-Cl + H§
' O R,—=>>(D)
(VID) (VIID)
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Examples of suitable additives are: organic phospho-
rus compounds, nitrophenols and their derivatives; for-
mamidines, ureas, carbamates, chrysanthemum acid
derivatives, or chlorinated hydrocarbons. | |

The compounds of formula I can be used as pure

active substance or together with suitable carriers and-
/or additives. Suitable carriers or additives may be solid

>

or liquid and correspond to the substances convention-

ally used in the art of formulation, for example: natural
and regenerated substances, solvents, dispersing agents,

wetting agents, stickers, thickeners, binders or fertiliz-
ers.

For application, the compounds of formula I.can be
processed to dusts, emulsion concentrates, granulates,
dispersions, sprays, to solutions or suspensionsin formu-
lations well known to those skilled in the art of applica-
tion.

The compositions of the present invention are ob-
tained in known manner by intimately mixing and/or
grinding active substances of formula I with suitable
carriers, with or without the addition of dispersants or

10

15

20

solvents which are inert to the active ingredients. The

active substances can be applied in the following appli-

cation forms. ' _

Solid preparations: dusts, tracking agents, granulates
(coated granulates, impregnated granulates and
homogranulates). |

LIQUID PREPARATIONS

(a) water-dispersible active ‘substance concentrates:
wettable powders, pastes or emulswn
(b) solutions.

The content of active substance in the compositions
described above is between 0.1 and 95 percent by
weight.

The active substances of formula I can be formulated
for example in the following way:

‘DUSTS

The following substances are used for the preparation

of (a) a 5% (b) a 2% dust:
(a)
5 parts of active substance
95 parts of talcum
(b)
2 parts of active substance
1 part of highly dispersed silicic acid
97 parts of talcum

The active ingredients are mixed and ground with the
carriers.

GRANULATES

The following substances are used to obtain a 5%
granulate:

S5 parts of active substance

0.25 parts of epichlorohydrin

0.25 parts of cetyl polyglycol ether

3.50 parts of polyethylene glycol

91 parts of kaolin (particle size 0.3-0.8 mm).

The active substance is mixed with epichlorohydrin
and dissolved in 6 parts of acetone, then the polyethyl-
ene glycol and cetyl polyglycol ether are added. The
resultant solution is sprayed onto kaolin and the acetone
1s subsequently evaporated in vacuo.

WETTABLE POWDER

. The following ingredients are used to prepare: (a) a
40%, (b) and (c) 2 25% and (d) a 10% wettable powder.

235
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(a)

4
(a)

40 parts of active substance |

5 parts of sodium lignin sulphonate, |

1 part of sodium dlbutyl-naphthalenesulphonate

54 parts of silicic aCld
(b)

25 parts of active substance,

4.5 parts of calcium lignin sulphonate,

1.9 parts of Champagne chalk/hydroxyethyl cellu-

lose mixture (1:1),

1.5 parts of sodium dibutyl naphthalenesulphonate,

19.5 parts of silicic acid,

19.5 parts of Champagne chalk

28.1 parts of kaolin;

(c)

235 parts of active substance,

2.5 parts of 1sooctylphenoxy-polyoxyethylenee-

thanol,

1.7 parts of Champagne chalk/hydroxyethyl cellu-

lose mixture (1:1),

8.3 parts of sodium aluminium silicate,

16.5 parts of infusorial earth,

46 parts of kaolin;

(d)

10 parts of active substance,

3 parts of a mixture of the sodium salts of saturated

fatty alcohol sulphates,

5 parts of naphthalenesulphonic amd/formaldehyde

- condensate,

82 parts of kaolin.

The active substances are intimately mixed in suitable
mixers with the additives, and the mixture is then
ground in appropriate mills and rollers. Wettable pow-
ders are obtained which can be diluted with water to
give suspensions of any desired concentration.

EMULSIFIABLE CONCENTRATES

The following substances are used to produce (a) a
10%, (b) a 25%, and (c) a 50% emulsifiable concentrate:
(a)

10 parts of active substance,

3.4 parts of epoxidised vegetable oil,

3.4 parts of a combination emulsifier consisting of
fatty alcohol polyglycol ether and alkylarylsul-
phonate calcium salt,

40 parts of dimethyl formamide,

43.2 parts of xylene;

(b)

25 parts of active substance,

2.5 parts of epoxidised vegetable oil,

10 parts of alkylarylsulphonate/fatty alcohol poly-
glycol ether mixture,

5 parts of dimethyl formamide,

57.5 parts of xylene;

(c)

50 parts of active substance,

4.2 parts of tributylphenol-polyglycol ether,

5.8 parts of calcium-dodecylbenzenesulphonate,

20 parts of cyclohexanone,

20 parts of xylene.

By diluting these concentrates with water it is possi-
ble to obtain emulsions of any required concentration.

SPRAY

The following ingredients are used to prepare (a)
5% spray, and (b) a 95% spray:

5 parts of active substance,
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~1 part of epichlorohydrin,

94 parts of ligroin (boiling range 160°-190° C);
(b)

95 parts of active substance,

6
and washing it repeatedly with water, 0.5 normal hy-
drochloric acid and finally with a saturated solution of
sodium chloride. The organic phase is dried over so-
dium sulphate, then the solvent is distilled off in vacuo

5 parts of epichlorohydrin. 5 and the residue is recrystallised from isopropanol to
The invention is further illustrated by the following yield 2-(4-phenoxy)-phenoxy-ethane-N,N-diethylcarba-
Examples. mate with a melting point of 77°-78° C.
The following compounds of the invention of for-
EXAMPLE 1 mula IX |
Preparation of . 10
2-(4-phenoxy)-phenoxy-ethane-N,N-diethylcarbamate 0 (IX)
To a solution of 34.5 g of 2-(4-phenoxy)-phenoxy-
ethanol (m.p. 63°~-64° C) in 200 ml of anhydrous toluene
are added, with stirring, 16.8 g of triethylamine and 22.4 s OR’
g of N,N-diethylcarbamoyl chloride, and the reaction -
mixture is heated for 72 hours to 110° C. The reaction are also obtained in analogous manner:
mixture is worked up by cooling it to room temperature
R’ | Physical data
) ﬁ" ) | | m.p.: 55-56° C
—CH 2......CHZ.....()........‘if._N(CH N m.p.: 54-55° C
O
ﬁ m.p.: 51-52° C
?H3 (“) m.p.: 62-63° C
—CH,—CH—0Q~—C=NHC,H;
(|3H3 ﬁo m.p.: 59-60° C
(I’.‘.sz ﬁ m.p.: 61-62° C
—CH,~CH—0~C—NHC,H;
- (l:I) m.p.: 42-43° C
—CH,—CH,—CH,—0—C—NHCH,—CH=CH,
(l? m.p.: 42-43° C
~CH,—CH,—CH,—0Q~—C—NHC,H;
"""-‘(['JH — (I:H_O__Icl:_..NHCZHS m.p.: 90-91° C
| (I:H2 (|:H2 0
CH,— CH,
| ﬁi m,p.: 63-64" C
—CH,—CH,—0—C—NH—CH, ' _
(|:H3 &|:H3 t|:|> | m.p.: 72-73° C
tl? m.p.: 77-79° C
—CH,— CH,—CH,~—CH,—0=—C—NHCH,
| (“) | m.p.: 68-69° C
_CHZ_(I:H_O'_EI:-NHC4H9(D m.p.: 71-72° C
CH, O
_.CHz__(I:H_.O_(Ii_N(Csz)Z nzgz 1,5358
CH, O
(I:I) | n: 1,5534
~CH,— (IZH--O-—C-NHCHZ-— CH=CH,
CH,
ﬁl m.p.: 74-75° C
_CHZH?H—O—C“NH(:;H?(I)
CH, _
O | n%: 1,5522

CH,
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~ -continued
R’ Physical data
Q. _
—CH,—CH,— O—C—NH—CHZ-—-CH"‘"CH—CH_;
“ S m.p.: 61-63° C
—CH,—CH,— O—C—NH—-CHZ —CH,—Cl -
" n2: 1,5387
—CH,—CH,— CH,—O0—C—N(C,Hs), o
| fl) m.p.: 69-70° C
_CHZ_CHZ—O_C_NH_C4H9(tert.)
EXAMPLE 2 (5

(A) Contact action on Dysdercus fasciatus larvae -

A specific amount of a 0.1% solution of active com-
pound in acetone (corresponding to 10 mg active sub-
stance/m?) was pipetted into an aluminum dish and
distributed homogeneously.

After evaporation of the acetone, 10 larvae of Dys-
dercus fasciatus in the fifth stage were put into the
dishes containing feed and moist cotton wool. The dish
was then covered with a perforated top.

After about 10 days, i.e., after the untreated controls
had shed and emerged fully to the adult stage, the
treated test subjects were examined for the number of
normal adults.

The compounds of formula I displayed good activity
in the above test.

(B) Contact action on Tenebrio molitor pupae

A specific amount of a 0.1% solution of active sub-
stance in acetone, corresponding to 10 mg active sub-
stance/m?, was pipetted into an aluminum dish and
homogeneously distributed.

After evaporation of the acetone, 10 pupae which had
just shed their cocoon were placed onto the treated
plate. The dish was covered with a perforated top.

After the untreated controls had emerged from the

pupae cocoon as imagines, the test subjects were exam-
ined for the number of adults.

The compounds of formula I showed good activity in
the above test.

EXAMPLE 3

Action on Musca domestica

30 g of freshly prepared CSMA nutrient substrate for

maggots were charged into beakers. A specific amount
of a 1% acetonic solution of the respective active sub-
stance was pipetted onto the nutrient substrate present
in the beakers. The substrate was then thoroughly
mixed and the acetone subsequently allowed to evapo-
rate over a period of at least 20 hours.

Then 25 one day-old maggots of Musca domestica

20

235

30

35

43
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35

- were put into each of the beakers containing the treated

nutrient substrate for testing with each active substance

at one of its given concentrations. After the maggots

had pupated, the pupae were separated from the sub-

strate by flushing them out with water and then depos-
ited in containers closed with a perforated top.

Each batch of flushed out pupae was counted to
determine the toxic effect of the active substance on the
maggot development. The number of flies which had
hatched out of the pupae was then counted after 10 days

60

65

and any influence on the metamorphosis thereby deter-

mined.

The compounds of the formula I dlsplayed good
activity in this test.

EXAMPLE 4
Action on ticks

(A) Rhipicephalus bursa

5 adult ticks and 50 tick larvae were counted into
each of a number of test tubes and immersed for 1 to 2
minutes in 2 ml of an aqueous emulsion containing a
concentration of 100, 10, 1 or 0.1 ppm of test substance
of formula I. The tube was then sealed with a cotton
wool plug and placed on its head to enable the cotton
wool to absorb the emulsion of the active substance.

The adults were evaluated after 2 weeks and the
larvae after 2 days. Each test was repeated twice.
(B) Boophilus microplus (larvae)

20 sensitive and 20 OP-resistant larvae were tested in
a dilution series analogous to the one used in test A. (the
resistance refers to the tolerance towards diazinone).

The substances of formula I acted in these tests on
adults and larvae of Rhipicephalus bursa and OP-sensi-
tive and OP-resistant larvae of Boophilus microplus.

EXAMPLE 5
Action on eggs of Spodoptera littoralis
Eggs of Spodoptera littoralis were immersed in a

0.05% solution of active compound in acetone. The

treated eggs were then kept in plastic dishes at 21° C
and 60% relative humidity. After 3 to 4 days the hatch-
ing out rate was determined. Compounds of formula I
acted well on eggs of Spodoptera littoralis in this test.
What is claimed is:
1. A compound of the formula I

‘\Q kg

O—CH—(CHZ),,—-CH—O—C—N
R2

(I)l

..--'Rl

wherein
R, represents an alkyl group having 1 to 4 carbon
atoms, a chloroethyl group or an alkenyl group
having 3 to 4 carbon atoms,
each of R, and R; represents a hydrogen atom, a
methyl or ethyl group,
R, represents a hydrogen atom or a methyl group or
R;and R,, if n is O, represent the radical —CH,—CH-
»—CH,—CH,—, and n is O, 1 or 2.
2. A compound according to claim 1, wherein » 1s O.
3. A compound according to claim 1,
wherein
- Ry represents an alkyl group having 1 to 4 carbon
atoms or an allyl group,
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R, and R, represent a hydtogeﬁ atom, a methyl or
ethyl group,

R represents a hydrogen atom or a methyl group and

nis 0, 1 or 2. | - 5

4. A compound according to plaim 3,

wherein .

R, represents a methyl ethyl or allyl group,

R, represents a hydrogen atom, a methyl or ethyl 10
group,

each of R; and R, represents a hydrogen atom or a
methyl group and | |

nis 0 or l. _ 15
5. The compound according to claim 1 of the formula
O 20
J Q) I
25
6. The compound according to claim 1 of the the
formula
0
I L "
0-('3H ?H—O-h:-NH-QH,
(|:H2 (I:H2 O
CH,—CH |
2 2 35
7. The compound according to claim 4 of the formula
o

O

O/\Q 0

O— CHZ_ CHZ— Oo—C— N(C2H5)2

8. The compound according to claim 4 of the formula 45 |

O

U\Q | fl} 5

O~CH,~CH;—0~—~C~NHC,Hj_

9. The compound according to claim 4 of the formula

33

65

10
O’ L 0
O—CH,~CH,—~0—C—N(CH,), .

10. The compound according to claim 4 of the for-
mula

0
O QL i
O—CH,—CH,—CH,—0—CNHC,H; .

11. The compound according to claim 4 of the for-
mula

saael i

12. An insecticidal and acaricidal composition com-
prising an insecticidally and acaricidaily effective

~amount of a compound according to claim 1 together

with a suitable carrier therefor.

13. A method for combatting insects and acarids
which comprises applying thereto or to the locus
thereof an insecticidally and acaricidally effective
amount of a compound according to claim 1.

14. The method of claim 13, wherein said compound
corresponds to the formula

7 CL

0--CH c|:H---o---<":—NH—czH5
(:H2 CH,

| |
CHI_ CHZ

15. The method of claim 13, wherein said compound
corresponds to the formula |

o
O T ]
' O—CH,—CH,—0—C~—NHC,H; .

16. The method of claim 13, wherein said compound

correSponds to the formula

L g

O_CHZ_ CH2 CHz_O_ CNHCsz .

*¥ *¥x % %k Xk
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